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ie. ceODUC TION 


The purpose of this thesis is to describe the process 
whereby the Graphics-oriented Interactive Finite Klement 
Time-sharing System (GIFTS) was implemented at the Naval 
Postgraduate School. 

Anyone who has entered a problem with a large amount 
of numerical input into a computer knows the fear of making 
logical or typing errors which will go undetected. ‘The 
GIFTS system goes a long way in reducing this problem by 
allowing a user to graphically reproduce the problem he/she 
has entered into the system. The solved problem can be 
displayed, as well, in-a form which makes the effect of a 
given loading graphically reproducible at any time in the 
future. 

The first step in building the system was obtaining the 
latest version (5.02) of the taped program from the Inter- 
active Graphics Engineering Laboratory (IGEL) of the 
University of Arizona. After an initial attempt at "building" 
the system on the PDP-11 (using the methods described below) 
Several minor errors were found, These errors were generally 
in the form of incomplete revisions and were easily correct- 
able with telephone assistance from one of the developers, 


Mes Michael W. McCabe, of the University of Arizona. 





Since the average mechanical engineering student at the 
Naval Postgraduate School does not ordinarily spend time 
being taught on a computer system other than the school's 
mainframe (currently the IBM 360/67), a great deal of time 
was required in the preparation for this thesis simply 
learning the PDP-11/50 and the RSX-11M Operating System. 
Since it is expected that the GIFTS system will need to be 
revised in the future, it became obvious that an important 
objective of this tnesis was to develop the means whereby 
changes to GIFTS could be made as conveniently and "pain- 
lessly" as possible without the need for a student or 
faculty member to become intimately familiar with tne 
PDP-ll. It is believed that this objective has been success- 
fully met with the combination of a File Sorter program 
(FILSOR) and two "command" files. The net impact of these 
three programs is to allow a most powerful Finite Hlement 
Method (FEM) pre and post processer (plus solver) to be 
completely built on tne PDP-1l with two tapes, two commands, 
and six hours of time. 

iteis pelieved that the GIFTS system will, in the future, 
be an invaluable teaching aid at the Naval Postgraduate 


Benool, 
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Lie SeoChiP EON OF GIFTS 


GIFTS is a system of programs used in solving Finite 
Element Problems, This statement does not really do justice 
to the system for the forte of the system is not in its 
ability to mathematically solve problems but rather in its 
ability to reliably and fairly completely define structural 
problems which are to be solved. It allows a user to: 

1) Input problem parameters; 

meee Observe the input both graphically and in tabulated 
morn $ 

3) Update the model; and 

4) Observe the output 

Many problems, due to their sizes, will be outside the 
range of the "solver" contained in the program. But, due 
to the highly structured nature of the Unified Data Pase (UDB), 
other systems, more powerful in this area, can access the 
data, solve the problem, and return the solved problem to 
GIFTS for display. 

The purpose of this section is to give enougn of a 
description of GIFTS and the available documentation to 
assist a user interested in solving a FEM problem to find 


out how to get started at the Naval Postgraduate School. 





ETS DEVELOPERS 
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GI 
Olsioewas welbvcen by Prozessor Hussein A. Kamel and 
Mr, Michael W. MeCabe of the University of Arizona. The 
system is constantly being revised/updated as the need 
arises. The facility for expansion of the system is built 
in to it as not all element types have oceem implemented. 
As updates are received, they can be implemented by the 


meocedures outlined celow in section VV. 


tad 


Meroe CAPABLLITIZAS 

Mee. Of the information included in this section is 
elteady included, in sucstance, in the "GIFTS Users! 
renual." It is the purpose here to synthesize the informa- 
Mme 0 this reference needed co nave a general under- 
meending of the system. 

Pewist of tne several progran modules with descriptions 
can ove found in Appendix A. Zach has a purpose in formulating 
a FEM proodlem and more than one module is necessary ‘to 
Sompletely formulate a problem. However, not all program 
modules are necessary for every formulation. 

The general breakdown of the module types/purposes is: 

1) Model Generation and Editing; 

2) Load and Boundary Conditions Generation, Display 
eee fGiting; and 
pe Genera ll Purpose Compuvational end Result Display 


modules. 


ee 





In addition, there are modules availatle (cut not yet 
implemented at the Naval Postgraduate School) to inter- 
Pace tne GiFTS system with other finite Hlement programs 
mae ludings 

i ~ANSYS 

Ba) SAP4 

3) NASTRAN 
Men purpose ot these inverfaces 1s to act as "interpreters" 
or the GIFTS Unified Data Ease in order tnat the generated 
model may ce solved on one of these othrer systems. ‘ne 
interface program also takes the solutions generated by the 
oeaer Svstem and formats them back into tne UDB for GI225 
ia order that tney can oe displayed. 

imepoe "ClrYSs Users' Reterence wanual," it is stated: 
"the generation and display caparilities of GIFTS go beyond 
its own analysis capaodilities." It gives, dy example, the 
fact that the GIFTS system can generate and display higher 
order elements while not (yet) being able to analyze the 
Beoults. Tnougn tae autior is not privy to a timetable, it 
is expected tnat tne system capabilities will increase and 


mea ce added to existing capabilities currently at the Naval 
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Postgraduate Scnool. The methodology for making such revi- 


Sions is covered delow in chavter JV. 
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mom anGpr Osu Srocessin= Canabilities 





eee ome POCES SING 

The GI=@TS system is capacle of being used as 2 
pre-processor for other systems. It accepts commands which 
allow a user to estadlishk the geometry of a model and to 
Mmeolay it at 4a terminal tor verification. 

Fieure 1 is an example of the program/user 
interaction wnich is required to establish the geometry of 
a plate with a hole in the center. | figure 2 is tre resulting 
plot witn elements and points lacelled. Should an error be 
Meee during the session, a correction can be made tefore 
coiling on. 

Also availacle to the user are a variety of 
@eedlacvions of input and computed data. These also prove 
Merorul in the veriztication of a model. 

Se  OcuereOCoss LNs 

Figure 3 depicts the results of the solved 3, 
problem which was entered as in section l.a. above. It 
depicts the stress contours as computed by (in this case) 
meomclfTS system ior a given loading. I? a different 
solver (e.g. SAP4) were to be used, the interface program 


pomwd “ctrenslate"” the output from the solver into tzre 





le. Co o = ' e = e 

ioLs provilem 1S oné that was included in the "GIFTS 
Eger" wonicn was written at IGEL, University of Arizona. 
eee Appendix 2. 
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"S$ UDB format before using the GIrTS modules ror dis- 
Mmeeying the results. 

Ptewoncce. can also display dezlection tlovs 
due to a given loading as well as computing and displaying 
me, domain problems. 

Ee SOlving Vapabilities 
Mie system, as presently coniigured, is capacle 
Seco lVine &@ wide class of structural, Finite element 
metaod proodlems. However, tnere are some limitations. 
meee Tii-1 of tne GI¥YS User's ctanual lists those elements 


Pec enjoy "Sull Support" and, also, those within the 


catesories: "Generation and Display Only" and "Storage 
Oey," <A user snould be aware of these distinctions tefore 


@eerdin= to solve a problem completely by GIvTS or by GIS 


Pemconjunctlon wivh another system, 


Pee) COMPUTER PROGRA.- 

jm: Jloeded all at once, with no overlaying, tne entire 
sev of progran/modules would take up to perhaps two mega 
mares Of memory. Since it is not desirable (or usually 
pOssidvle) to nave this much space available to a user, tne 
progrem nas been divided into several, separately executaole 
if as their common denominator the Unified “ata 
base. 

wacn program is called up (executed) by a "RUN" command. 


At tne end of the session with an interactive module, a 


EK 
AN) 





WeurT" (or similar) command is given which causes the 
imeamle tO update the data base, close files and leave the 
meaabe. To enter tne next module anotrer "RUN" command is 
Siven and so forth. 

The interactive modules accept @ large number of well- 
defined commands. Some of the modules have similar and 
even duplicative sub-odjectives and trerefore contain 
many of the same commands. #acn program, however, has its 
Own communications sudoroutine wnich will accept commands 
See velid in the particular module. Several different type 


= 


prompt symbols are used (>, *, ?, tlank) waich make the 
meture of the input (i.e. alphanumeric, integer or floating 
point) less ambiguous. 

Mo lv was earlier Stated, overlaying is required for 
Meret mOoculLes when installed on the PDP-ll. ‘This is due to 
meee «6Cyte limitation for any program segment. The overlaying 
scnemes used for the several modules were included on the 
jmeees received from the IGEL, University or Arizona, and 
eee duplicated on the tapes discussed Delow in section IY.G. 

Mme Or tne Capabilities available to the user in many 
Meewles 1S that of plotving the model at a terminal. This 
iS6ature ocviously requires that a terminal with a graphics 
Beeroiiity be used. ‘The terminal for wnich the GI=+TS 


oystem at the Naval Postgraduate School (IPS) is presently 


-4 


Or 





peered 16 tne Tektronix 4000 Series. ‘Yo change to another 
type of terminal would require modifications to several or 


a : : 2 
mete Glie’S library suoroutines. 


Sees) UNEPTISD DATA BASE 

Merine tae course Or Model definition, the GIF?TS system 
opens, performs input/output (1/0), and closes files on 
[eee, At the end of a session one will find on his/her 
he jobname (specified 


disc space several files naving 


By the user) as their filenames but each havins a different 


°F 


oo Sh ~_ . mas 
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Nexvension." Whese files represent tae Uniried Data 
Pase (UD3). 

“he UDE files created oy GIFTS are primerily random 
Peeess, Unrormatted disc Tiles. The fact they are unformatted 
maxes storase ot humerical data more efficient and the 
rendom access feature allows for easier identification of 
Smee cuicular record to oe read or written. 

im Letinition or Jerms 

emetic thles ere CeSerited in the "CIFTS 
Systems tanual" but a general description of the metvnodolozsy 
Of the programmers and the terminology used in the manual 
Beewarranted. 

Peo mcteetlmeecowa, 10 COnuexy with the terminolo vy 


Meea in boc Systems anual is tre "collection of data" found 


zB > -"_ 5 = . me — ~~ 
Specieteally unose in the file: UT =R5,PDP 
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in one record. When suomitting a program written on vunched 
eerds, tone inpus record length is limited to 380 ~ the number 
Of characters allowed on the card. <A disc, of course, does 
not have this limitation and tne record size can be extremely 
large. (In the CIFTS system, the record size is automatically 
G@etined within the program and can be as large as 1684 
bytes.) The program uses equivalent size buffers to 
accomodate the I/0 record sizes and also allows for variaole 
Sizing of buffers/record size should the programs be run 

On @ large machine. This fact is academic though since the 
Smerent installation at the Naval Postgraduate School is on 
tne PDP-ll. 

Pat ootealeteecomad "1s a verm used for the grouping 
together of data which are related insofar as the programmer 
Eeys wney are. Better put: "the smallest collection of 
M@eoe INO which the data contained in a file may be divided," 
Bee example, a pnysical record of 200 bytes could be divided 
Maco Gen lozical records of 20 bytes eacn. In tnis case, 
meeenumber "lO" is the "blocking factor," 

Data in GIFTS are generally buffered in named 
femei0;, A buffer typically consists of a pnysical record 
plus some "bookkeeping" data. For example, a pnz:sical 
meer in tie "points" (PTS) file contains data on ten 
Pemies. ti the point oceing worked on by GIP]™S is not in 


=" 


m@eerecord currently in tne buffer, the current buifer is 


iS 





[memeed in toe PTS fije and the correct record is read in. 
The "logical record" needed by GIFTS (i.e. the point veing 
worked on) is now available. 

2. Naming Convention 

Mico UemecOtcusus Ol, bypicaliy, ten or so files 
(the exact number depending on the problem being modeled). 
Certain administrative files are keot open throughout the 
mes Of 2 problem = that is, until deleted by the user. 
These files do not contain data which are used directly in 
peeming Or displaying a specific model. ther files are 
memporary Or "scratch" files and are deleted prior to 
leaving the module which opened them. Then there are the 
files containing the data unique to a model which are 
"passed on" from module to module until the model/solution 
is completed. All of these files are the Unified Data 
Bese —- tne focal point of the GIFTS system. 

At the bDeginning of eacn module, the user is queried 
Bemecrning tne name of the model. ‘ne first time that this 
Meme is used (usually in the modules =UL”“M or SDI"), the 
name becomes unique until the vroolem is deleted from the 
disc.” 

figure 4 is a sample listinz of the files built by 


eo .Or the job "PLATE" which was shown in previous 





3 ; ; . ; 2 oo ; 
DP temecanney 02 aqone by GCIFf®S but must be done with the 
fixe handler ~ see section III. 





meerlion. AS the prooclem orosresses, tne numcer or files 
could increase and eventually take up a great deal of 
[ee space (users should keep tnis in mind when creating a 
problem when disc space is at a premium). 

come cher itles €xXlSu which do now tollow the 
meine convention wnicn was outlined above. These are: 
Ses >. INS and CIFTS5.257. Tne former is a sequential, 
femmacted file listing all the "H4LP" command answers that 
are available. I: requires updating as cnanges are made 
Gemcvie SyStem and is not tied to any particular protlen. 
The latter file is used by OPTIM (i.e. optimization program) 
and is strictly for time estimates for the problem being 
completed. The user normally need not be concerned with 
mms tile, as it should already exist. If it doesn't, this 
will cause minor problems and could be easily rebuilt bv 
mtiene the module FoT.Us4 which 1s included on the magnetic 
tapes discussed below in section IY.¢G. 

Zach of the files is descrited in the GI?TS Systen 
manual beginning on page Si. II-2. For those interested in 
Peeetying the GlFTS system or writing an interface progran, 


further explanation of the UDB is given below in section IV. 


See DOCUMENTATION OF GIFTS 
the source listing as provided by the IGuL, University 
fee rizona, is liberally filled with comment statements. 


However, the interaction of the approximately 300 library 
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subroutines with the program and subroutines witnin the 
modules is so complex that trying to understand exactly 
mia 2 program is doing at a particular time is virtually 
impossible without an excessive expenditure of time. 

The user normally will not be interested in the source 
Meeting but ratner in how to RUN the system. The remainder 
ei his section is devoted to tne documentation provided 
by the developers on how to use the system to solve a 
problem. 

L. kreference Manuals 

There are several manuals which are of interest to 
potn the GIFTS user and the systems analyst responsible for 
Soeiding or maintaining GIFTS (see Appendix B). The manuals 
are provided witn the GIFTS system by tne University of 
Arizona and are kept at tne Naval Postgraduate Senool in 
tne Mechanical Engineering Department Computer Laboretory, 
Room 201D, Halligan Hall.* 

Two of these manuals nave already vcveen mentioned 
apove: "The GIFf@S Systems Manual"; and the "GIFTS User's 
Reference Manual." The former was used extensively in 
attempting to understand how the computer program worked 


and to understand the UDS. The latter was used in conjunction 


ot all the manuals have been provided by IG=L, Univer- 
sity of Arizona, as they are yet to be written. For example, 
moe "GI'TTS System Installation Manual," which would have 
been useful here, has not yet been completed. 


ea 





fee coe "GlE®S Primer" to obtain an understanding of how 
the system operated from the user's viewpoint. 

The "Primer" serves as an excellent aid for the 
cautious, first-time user to get some hands-on experience 
with the system and to see what the system can actually do. 
Mmimatso explains, in detail, the purpose of several of the 
commands. The included examples, besides being educational 
[meee bie Lirst-time user, are very useful in cnecking tre 


Mme@etallation for accuracy. 
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The GIFTS system has been installed on the PDP~11/50, 
located in Room 500, Spanagel Hall, at the Naval Post-- 
graduate School. The choice to install the system on this 
particular computer was based on its availability; the 
mee, taat GIFTS had already been brought up on the PDP-1l 
elsewhere; and, tnat the main computer system at ivPS, the 

IBti 360, was being replaced in the near future. 

There are actually two PDP-11sS available in the Computer 
Lab: one with the UNIX operating system, and the other 
Peer ROX—-11ii. GIFTS was installed in the latter as it is 


TAT 


limited to 32K work (64K byte) segments whereas UNIX allows 


only a 16K work (32% byte) segment size. 


fee ORGANIZATION 

Ghne Computer Laboratory av the Naval Postgraduate 
senool falls under the administrative control of the 
Director, Computer Laboratories. Under his/her control 
are several analysts/mathematiciens familiar with the 


RSA-11™ operating system. ° 


Be xSxk-11!@ OPERATING SYSTEM 
The following are descriptions of utilities available 


under RSXA-11!2 and which are used in the building and running 





of Gir™S, The descriptionsare provided here primarily as 
Meekeround information for section IV. The details of 
meet ollowing utilities may be found in the appropriate 
PDP-11 manuals. 

1. LOGON (HEL) 

Nnyeo" is the logon keyword. For the Mechanical 
Hngineering Department, the logon 1s "HEL iTEDaPT" whereupon 
the computer queries the user for an appropriate password. 
fe@elofort "keyword" is simply "RYz," 

Pee User Identification Code (UIC) 

Hjewulo iseassiened by the Director, Computer 
Taboratories, and serves two primary purposes in the RSX-11h 
operating system: 

Ee LOCwuT LT BeaLrlonmor eeparticular user for security 
and accounting purposes; and 


sy 


Pn cvmeecatlom Gf the user's directory on disc. 


wr? 


3. Peripheral Interchange Prozram (PIP) 


PIP is the very versatile system or file handlers 
which is used to: move, delete, copy, rename, etc., files 
created on disc. 

some knowledge of PIP is essential to any prospective 
Mser Of tne GIFTS modules on the PDP-i1. It allows for 
deleting and transferring files = which are useful "house- 


maeeping"™ functionsto know. 


2h 
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4, Wile Transfer Program (#LX 

Piero ricer er—|teupilivy Lor nandling files between 
Gisc and magnetic tapes. 

5. FORTRAN Four Plus (F4P) 

(ies Cale Compiler used vO OUild the SlvTS system. 
[ae syntax ror tnis system allows for the use of many 
Meyietches,." In the building of GIrTS on the PDP-i1 it was 
only necessary to use two switches: 

a. /CO:20 - This switch was necessary on several 
of the subroutines to increase the number of allowed con- 
feedation cards from the default (i.e. 5). 

b. /@R:NONS - This switch was used to build a 
Bemearace system library which did not include tne code 
necessary for tracing in the event of an odject time error. 
Mnis omission is necessery to allow the two largest modules 
fomtiy into tae 52% word allowaole segment on the PDP-11. 
(This will be further explained in section IV ‘telow, ) 

eee feskouilder (TXB 

Pees vee "linker" wsed under 2Si-<11.. In con- 
junction witn command files, it builds executaole modules 
complete witn overlays. <A description of the command files 
Meee 10r Duilding GIFTS is given in section IV. Further 
Knowledge of tne TEB utility would only te necessary if 
One were to rebuild or modify tne GIFTS system without the 


Memo OL the technigues which will be demonstrated in section V. 





7. Tiborarian Utility Program (LBR) 

Dicmiioliaareis Useda vO Create end modity libraries 
Seetiles. in the case of the Cuilding of the GireS systen, 
[mrs used to create “system” and "module" libraries. In 
modifying tne GIFTS system one would only need to become 
Mematiar with the syntax of two "switches": /IN = (that is, 
Ninsert"); and /D3: (Ndelete").° Examples are shown in 
Beeuion V. 

ee Text Mditor (£DT) 

The RSX<-11f1 system at tne Kaval Postgraduate Scnool 
offers two text editors. "Di'was selected because of its 
ewer. With a little imagination, a great deal of time can 
memcaved in making major and/or repetitive changes to a 
Mmlemwith 2D’. Yo maxe future revisions to GIifTS, it is 
quite otvious that a knowledge of an editor would te necessary. 

oO Mecro Assembler (*AC 

Pio wis stne Keyword fOr assemcblins macro programs. 
For example, to assemble a program called THS®.TIAC, one 
could enter: 

fecCelesk = aot 


Meee wOuld produce an object module called THST. It is also 


Meesltble tO get a listing of tne program with all external 


a 
-xote the SVivesoitire renee. In the use of "=" for /Ii 


meee ':" for /D=z. 
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memercices, eve. For%devails concerning tnis and other 
Peauures, a user should refer to the appropriate PDP~11!" 
manual. 

10. Execution Order (RUN) 

RUN is the command under ASX-l1li' which causes an 
executaodle module to be loaded and executed. Tor example: 
PUN RULKM. For files that are overlaid, the executable 
module (with a default file extension of TSZ) will need 
Mameodiplonal tile with the extension "STB!" This is the 
Baeeoo! tecle tile" which is also built at the time of 
asc Oullding. 

11. Use of Command Files 

"Command" files are ASCII formatted files having 
Seeexcension or "CiipD." A Commend file is executed by 
simply inserting the character "@" before the filename. 
Or example, to run a command file called GIFTS5.CMD, one 
would wtyve in: 

@GIFTS5 
The contents ot the file would te executed line by line. 

Another way in wrichn command files can be used is 

Memeo juncCcLOn witn a utility or the TORTRAN compiler, 4P. 


2or example, if there are two separate FORTRAN programs to 


2a 





mewcompiled, TeSt1. 7! 


femmend file called 73 


teeege 2507, 7°N, cone could edit a 


Moric as LolLlows: 


SEDT TEST1.CHD 
*I1 

Mote) = TEST. 

PS e = Peo 2 

ctrl }Z 6 

Bercinc 


To execute this command file, one types: 
nae erie 


[emeeemetood can also be used for: PIP, TKB and Use. 





6 = : , : 
ee Zeer tme Combination of ecnaracters which allows 
1 


tne user to leave the "input mode” in EDT. 





eo UDG OF Gets ON THs PDP-11 


Maes process Of Dulidinzg GIPTS can be broken down into 
a few logical steps: 

i Sorting 

2) Compiling 

Boe fidrary Puitdins 

4) System Puilding 

e) Cleanup 
To simplify some of these time consuming processes which 
must be completed, tne autnor has written a "File Sorter" 
progr~am (FILSOR) which effectively reduces the "slave labor" 
fe and improves, it 1s believed, the accuracy of this 


process. 


Pee SOURCH TAPe 

The PpP~11 version of the GIFTS svstem arrived on an 
unlabelled, ASCII-formatted, nine-tracx tape. Along with 
tne tape was a listing of tne names of the files and the 


Sizes thereof. Tne files can be broken down by type as 


Ve 


GeilLows: 
Concatenated FORTRAN programs/subroutines: 29 
Overlay Description Files: iS 
macro Programs 2 
GEPTS Information File | 
"est Programs (FOPTRAN) 5 





The listings of FORTRAN programs/subroutines are 
unusable in the form they are received and must oe separated, 
wepiled, and the object code placed in libraries before 
the taskouilding (linking) process can even begin. The 
steps that would be involved if this separation process 
were to be done manually with the Text Editor (EDT) are: 

memcineg tne Lirst line O© the program, suoroutine or 
meme vion; then 

meeting tne Pas. liniewor the program, sucoroutine or 
function Gute ats) eae 

%, write the inclusive lines between the first and 
last lines out to a new file; then 

ieecO back tO Wweuntll an ebm 1s reached. 
Sieniinding of the first and last lines using HDT is not 
difficult (except in each case, one must look for either 
Pepe eroucine Or a rTuncvtion since both occur). Writing to 
fee y tile is not particularly difficult but requires a 
meer lenzthy line of commands. for example, to write 
Miees 10150 through 13450, inclusive to a new file named 

Peek. Tl, recuires: 

WR10130:135450/FI:FLINAM, PTN/UON 
It can be imagined how long it would take to do this 
mundreds of times (about six hundred for GIFTS) without 
PemeerrOr! ror the reason tnat this task is so tedious 


pemrrausht with peril, the author wrote Friis 


ao 





pee SOLTING OF SOURCS LISTING 


iw e SeSecription Of TESOR 





The paSic !ITLSOR program accepts as input, the name 
ee a SOurce listing file! containing at least two subroutines 
Or one main program plus one or more subroutines (or functions). 
Poe following restrictions or guidelines concerning tne use 

FILSOR exist 

eee wecree aro enoeUEloce Data" subroutines wigunin 
mee source listing to be sorted; 
Pon DESGIMemecOntLalins = Mein program (vice a 
Eeipcoutine or a function), it must apvear first in the file; 

foliealiweases, wae SOrbed program, Subroutines 
end functions will have to ce compiled; 

d. In some cases, entire systems of sorted subroutines 
will have to be compiled with the "/TR:NONE" switch in use; 

e. In all cases, the sorted and comviled subroutines 
meee pave tO ce stored in a library called, arbitrarily, 
a. OLD; 


f. Comment cards preceding the first executable 


Meovement are discarded from the first output program: 





‘one Gimseat Vemsloneor tie CleTS source listings are 
On a megnetic tave in a format useable under the FLZ Bea! 
of the iSX-~11M operating system (see above, section III.¢.4). 
Beeoovain @ listing of a particular magtape file, it would 
Memnecessary to load the file onto disc using FLX and then 
Meeting it using PIP. 


MH 
as 





Picton ceases 1S Unatiected by FILSOR; 

Db. “oe “BND! statement images must bezin in 
eolumn seven (otherwise the program will fail to recognize 
ioeas cteing the last statement in the program). 

All tae FORTRAN source listings included with 
GL#TS conform to the above restrictions.© 

fie ara OounoN> LTO rt SOR 1s, of course, the 
Seeeecavec FORTRAN files. The files are named according to 
Pmemcubroutine/function name or, in the case of a main 
peeoram, tne name of the input file. or example, assume 
peeeale Named @XAMPT:.#xXT contains: a main orogram and 
three subroutines (Subroutines TEXT], T2XT2 and Function 
mmet>). The results of running EXAMPL.=XT through FIISOR 


moemeld De to create four new files called: 


DavD2 Pa 
aD 


nam 
aa od he oe 


Giesorigcinal file BXAMPL, «XT, containing the concatenated 
Been; tiles, still exists and is unchanged by running 


PILSOR. 





“Te should be emphasized that in the first program 
Or subroutine in the file,. olank or comment cards pre- 
Peaing the first executable statement will te "lost," 
similarily, blank or comment cards between "=ND" and the 
Memeo subroutine or function witnin the listing will be 
HOst. 50th tnese statements apply only to the sorted 
moraines - not tne original listing. 
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Pis@ee a) sOnoutlds two additional tiles while 
Beeuing the input file. Since’ it will eveniually be 
Meeessery +O compile all the subroutines, a file called 
TIB.CiD (a command file) is built which allows for the 
compilation of all program/subroutines sorted by FILSOR. 
Bemcoeced in section II1.B.5, two possible combinations 
meee'switches"™ occurred in the building of GIFTS: one 
Maen the "/T2:NOZaZ" switch, and one without. ‘The "/cO:20" 
Switch was used regardless. FrILSO2 queries the user in 
order to determine whether he/she wants to include the 
meece capability or not. 

ieee picmmet hleom over by =iesus 1s called "STUPY. CHD." 
Mrs file, in conjunction witn tne LER utility, will store 
meen ooject modules compiled with LIB.C:D into an object 
ieoracy called L1.O0L8, After the "STUFF" process, the 
Mmeroary 11,0L3 can be renamed using PIP to avoid confusion 
fcr tuvure #[LSOF operations. 

Peete wise COomMolete Listing of FIESOR. An 
exemple session is included in Appendix D. 

PeoorewoOomolleCasca Yersion Of PLiESOR which allows 
a user to setup an input file with a list of several invut 


g 


mimes tO be sorted is also included on magnetic tape. 





7 This versionis called sIESR2 and requires an additional 


Mmeoeren, oTtUlFs, to ouild the input file. 2otn of these 
modules are included on tape and are executed as a part of 
the automatic "EUILDT" command file discussed below in 
@-e6100 V and listed in Appendix EE. 


WH 
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Pecos Ol LOLIG GLlPes 

Mess Gilets modules must be overlaid on the PDP=-li in 
order that they can fit into memory. The simtax involved 
with the taskouilder 1S quite extensively described in the 
PDP=-11 manuals and will not bce duplicated here. Several 
examples of the syntax will be shown and oy these means the 
reader will be adle to appreciate the methodology used on 
fae PDP=-i1. 

1. Son-Overiaid odules 

.t present, there are seven modules which are not 

M@meriaid and, therefore, are tne Simplest to "build." 
it is only necessary to compile these modules and taskbuild 


5 


Mere lding an executable module and "linking" with external 
references). To simplify the process even more, command 
fmes are normally used for tne process and were used for 
ieewding GiISTs. 

fOr exemple, the module PRINT is built using the 


—_ 


Following Command File: 


a 

Ate = 15 

fe BU 200 

ier Ss=15 

oo = 6 

heoG— ore 7O2 92 Osi 12122315 
oes S| eel 

// 


meomswiccies used in the main line of the Command “ile are 


Meeessery and more or less "boiler plate" switches. “hey 





are explained in detail 


Bepression "GISTIIP/LR" in 


taskbuilder 


Mee=—ii, this is SYSLIB.OLz 


mre Command File as it 


tnat besides tre 


in tne PDP-i1 manuals. Ine 
tne file indicates to the 
PDP-11 system library, (on the 
and need not be referred to in 


Moeomcora thea called oy The), 


Meerary Called GISTIIS.0LB is called in order to resolve 


any external references. CIFTLIB.OL? is actually made up 
of the compiled object modules from tne following seven 
GIFTS tape files: 

L[2 a. a mh nf 

tS 322. wey 

Sse WS 

TIE B 2459 

ie ao. 

DeIL AG 

RE AC 
Seemouierc Jjines in tne commend file for P:.Iit do warrant 


Sec 


size and parameters 


that the parameters in the 
Change in the future as 


int ’ * vs + 
Tae Germ "bee" 


buifer. 


Wilton 


explanation as they are controiled 


tne progrem. 
ee otis 


Ee we at 


The recordsize for several of 


oy the GI*TS system 


command 
© system is 
designates the size of th 


tive 


It iS quite possi 


Tiles cou Ld 


T/O 


Ge S° fi lesmiss 


quite la-ge (up to 1684 bytes) but since not all files are 


called by every modules, MAXBU?F will vary between modules. 


Mle size ot MAXSU? 
os 


oystems lianual. 


referring to the tadle on page 


&@ particular module can be computed 


Sri-VI.2 of the 


Gilat 


& 
a 


updated/modified. 





"UNLPS" defines the maximum number of the logical 
units whereas "ACTFIL" assigns the number of active files 
Woich can be concurrently open. The latter is variable 
petween modules and is quite important since the ACTYIL 
parameter causes allocation of memory at the time of tasxk- 
@emedinz, AS many of the modules are quite tightly "packed!!! 
into the 352k word allowable memory segment, the extra bytes 
available by adjusting this parameter become very important. 

oe titties eae sascbullder requirement that each 
Meeical unit have assigned to it a physical unit. Yhus, in 
tne PRINT command file, logical unit six is assigned (ASG) 
memche terminal (TI:) and all LU's between seven and 15, 
Memo sively, are assigned arbitrarily to the "system" 
osc (SY:). 

Withous tie command file, eacn of the steps would 
have to be individually tvped in. Since a command file was 
poet In toils case, it 1s merely necessary to tyne: 

igo. Dlin.U 

It is worth noting here tnat if several modules are 
tO ce ouilt, tne command files may be imbedded in another 
command file. For example, take tne command file GROUP.CiD 
which is made up of: 

ee Or NG 
tkb “%savek - 
tko ?residu 


Seececile cen be executed by typing: ‘Zzroup. 





2. Overlaid “odules 

Deomeeveritn 10. Goe 'Gl')S modules are overlaid. 
Some of tne overlay schemes are fairly complicated and are 
M/erlculcv, due to the taskouilder syntax, to enter at a 
terminal. ‘Therefore, as witn tne non-overlaid modules, 
command files are used. However, now "indirect" or "Overlay 
Description" files using "Overlay Description Language" (ODL) 
are also used. (These files are commonly referred to as 
feo. files.") 

MienOni atic ts DulLlt wit the vext editor ror each 
module and describes tne overlay scheme for the module. 
Mee tile is then referred to vy the TKB command file. For 
feemple, the following is the command file used to build 
f@ewmodule SULAI: in GIFTS, Notice on the right hand side 
of the equal sign is the expression: EBULKM/iP. The /MP 
Beetccn indicates to TXn that there exists a file on disc 
called "BULKY1.0DL" which describes the overlay scheme for 
mae module (Sisure 5). Note that no object modules are 
Gemerrecd tO directly in this command file: 

tie / OP aU a = SU LK Y/ iP 
ACTSIR=13 


-AXEVU f=930 
Uni?s=15 
ASGSTI:6 
Mogae les /: 
mio GeO 6) ©) 


// 


Ore first line in the ODL file indicates tne overlay scneme 


839 
lee el oe ee 5 


memcy bolic terms (i.e. A, B, C, ete.). The other lines 


LN 
~] 





[ircacre woe Choice of object modules for tne "Root" and 
Poe verious Overlays. ‘there are syntax and command rules 
feemen Obviously must be followed in building an ODL file. 
Segeintormacion is found ins "RSxXell4i Task Builder 
Reference Manuel." It is not the purpose here to elaborate 
Sieeepois syntax. 

pie Ccmmend and sOmpi, files Tor building GIFTS exist 


or the 


tl 


for all overlaid modules and are on magnetic tape 
eventuality that the system will need to be reouilt. ‘These 
fides are the core of the work necessary for bullding GIFTS. 
Mmerone inveréested in vastly revising GIFTS would need to 
Rmow the existing structure of GIlrtS and then attempt to 
meeedsbruco the effect of the revisions on the size of 
modules. As stated above, some or the modules are very 
Geentiy packed, some taking up to greater then 99 percent 


meee avallable 32 words. 


Meee SULLDING OF LISRAXLTES 

wnere are two basic types or libraries cuilt from the 
GIFTS files. The first type includes the two separate 
Seeaecn) libraries. ‘The reason for having a second "system" 
fibrary is that two GIF@S modules, BULKLB and RESULT, simply 
eemOt tit invo 32k words as normally built. Thus, 2 second 
meaelsy duplicate library is built using the "/TR:lI0Nm" 
Seen woen compiline. Tne effect of this switch is to 


Beames tne sige of the ooject module oy about ten percent. 





mie aosence of the "trace” capability means that snould 
mame rror occur during program run time, the system will 
Momeintorm tone user in which ooject module the error 
Beemered. Again, this "problem" occurs only in EULKLE 
and RESULT, 

Pie seuoer Gype Of Tiorary is called a "module”™ library. 
Mao 1S, for every executable module where overlaying is 
Pemms used, a library of the object modules derived from 
the individual program listing (vice the GI?TS system 
Meoeary listings) is built. This approach allows the 
analyst to "keep track" of wnich object modules are needed 
fOr eacn overlaid module. Thus, this is a matter of con- 
venience, 

iieeieuce 5 are examples of how tne two library types 


are used. Note that in every case where the switcn "/LB" 


= 


[Memsecen, tne pzveceding fllename is the name of an object 


ere the switch "/Z5" is used elone, as in: 


te 
}- 
oy 
Ky 
f 
Es 
ca 
> 


meee -/ib, the meaning is tnat a check through the library 
GI'0TIB.OLB will be made to resolve references. Where 2 

Semon 18 autacied (i.e. "/L3a:"), the [KE system will expect 
tO find one or more specifically named ooject modules whicn 


Beenco De designated as peing vart of 2 particular segment. 


ae Nw 


Be OVERLAY SCHEMES USED 
ere Masnetic vape received from IG#L, University of 


#£rizona, included the overley schemes used at the Naval 





Pee rodiave ociool for tne puilding of GIS_S. The schemes 
pyevectually im ODL file rorm. Changes to the overlay 
scheme(s) would be completed by making revisions to the 
respective ODL file and then rebuilding the respective 
module(s). 

Installing the GIF®S system on anotner computer system 


Could necessitate a revision to tne schemes put the ODE 


jiles are a good point for departure. 


felons Toe peur Of building GIPTS, one accumulates 
several files tnat are extraneous to the actual running of 
the GlF!S system. If file deletions are not completed, an 
Pecmrulation of about 16,000 blocks of intellisence on 
disc (about twenty vercent of the maximum cavacity of the 
CDC 9762 dise drive) would be taken up by GIFTS. Since 
the executable module files accumulate to only about 4000 
clocks, file deletions (using PIP) should be completed. 

fine method tor doing this on the PDP=-11 can be found 
in the avpropriate PDP-11 Manual. Generally, it takes 
bee rorm: 

PIP Filename. pxtension; Version/D=z 

mend cards" are permitted for filenames, extensions and 


version names/numbers. The version number (or wildcard) 


mee oe included. 


40 





G, REBUILDING GI?t 

Peet tles meececsars,, 1O reouild GIFTS exist on two 
maznetic tapes. A listing of the contents of tne respective 
tapes are included as Appendix *. To recuild GI?TS, it is 
merely necessary to load the tapes and type the following 


wo commands: 


PIX /RS=001: [*,*] BUILDT.cMD/DO 
SBUITDE 


Mee resulting process takes approximately six nours to 
meupleve. A listing of BULLD®.CI™ is included as 


Appendix 4. 


41 





eee LDURE AOR REVISING GLIETS 


A. MAKING iINOR CHANGES 

It should be remembered that each module is listed 
Separately. In addition, there are five files of sub- 
routine listings plus two assembly language files which 
are included as part of the GIFTS system livraries (two). 
[eecaould be quive obvious that if a revision to a single 
module listing is necessary then only that module will need 
to be rebuilt. 

On the other hand, if one library subroutine is changed 
it would be wise to rebuild the entire system (unless the 
modules containing the revised subroutine can ve isolated). 

1. Changing the System Library 

The following steps snould be completed in revising 
the system libraries; 
odin Vhieeene Masiians (either LIBR] .NEW, 


© 


LIBR2.WEW, LIBAZ.NEW, LIEBR4.NEW or LIBR5.PDP); 


by 


> 


Db. Extract the subroutine(s) which have been 
revised (in order that the entire library need not be 
Peopuilt): 

c. Compile the subroutine twice-once with the 


/C0:20 switch alone and again with the /TR:NONE switch; 





Set eemuncC Ooj7ecy mMOduULES into the two 
ieoraries — GISTLIB and GLIBe by using the LER utility; 

Sweeneoutlid the GIFTS systen. 

MiemlaSiesveO toto GUite as diftiicult as it 
seems since the command and ODL files are already built 
meme tnis purpose. The entire rebuilding process can be 
done by a series of TK3 "@" statements. Such a command file, 
@ted GLIFTSS.ChD, is shown in Figure 6.and is included on 
fle tapes Mentioned in section 1V¥.G. By merely typing 
@GIrTTS5, the entire GIFTS system will be built in avproxi- 
mately one nour. The file depends, of course, on the 
Beasvence Of the command files, ODL files, GIFTS system 
libraries, and the respective module libraries to execute. 
4A listing of the files needed to execute GIFTS5.CHD are 
foew. in Figure /. 

gee Changing a Module Library 
Paes ole 2Odule Listing 1s revised, then 


imacmOuld not be necessary to build the entire GI*7TS system. 


2 


memowoer words, the use of BUILDT.CMD is umnecessary he: 


fons 
Nl» 


Instead, it would only de necessary to execute tne stens 
meen are demonstrated in Appendix D. The OPTI! module 
is used oy way of example in Appendix D, but any overlaid 


module would be "rebuilt" in the same manner. 





Horwte—Cvenmmarammecaules, 1t 1S necessary only to 


compile! Swemuasaeoutla Using tae provided command files. 


3. MAJOR CHANGES 

iit a substantial number of changes to the GITTS system 
were to be made, it may be necessary to rebuild the entire 
set of executable modules. Assuming that the command files 
are not to be revised, | the following steps would be followed: 

1. Revise the respective listing(s) using the Text 
Beetor (EDT) ; 

2. Revise the two tapes using FLX; 

pee xecuve @BULLDT. 

iG saould be obvious that ir the two existing tapes 


~ 


are to be modified that a new set of tapes will need to 
Bewbuidt. “ne FILA utility is the handler for this process. 
Memsctould be noted that the present command file, SUILD?T.CD, 
is based on the existence of two separate tapes with the 


Mem@ueius Delnz as listed in Appendix f. In this appendix, 


© 

Lt should bde penenbered that tne default extension 
memes FORTRAN file on tne PDP-11 is "#?h!." The FORTRAN 
Mietinss provided py IGEL nad the extension "Naw." There- 


tore, when COT pmiIms DOeSe pres rans usine the #4P compiler, 
Mee Syntax as follows (for the file called REDCS.N=EW): 
PAP 2HDCS=RzaDCS NEV, 


"Ite new subroutine(s) were added to an individual 
module, tnen the resnective "ODL File" would also need to 
Memwrevised. It is also possible that cnanges to existing 
subroutines could make the individual module sreater than 
d28 With existing overlay schemes. Then, a revised scheme 
may be necessary and the ODL file would have to be revised. 
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Meecha else be Movec that the VIC for tne tape file is: 


% 


20, 1) - epee Wi lomorcomrccewoen 2UILDT 1s executed. 


Pee Oe TNG OF A2LP Fil ie 
i@ere exists @ tile called Gl#TS5.iNf which contains 
the information or data used by the "HELP" command from the 

feemous cCiFTS modules. It will be necessary to use an 
editor to change this file. Revisions would be needed to 
mers tile only if updates were received from the University 


ee Arizona. 


ol 


> 





VI. RECOMMENDATIONS 
a TS es aD 


Several DOScTOLPIties ©xXiSt at thew@aval Postzraduate 
eemool for the enhancement of the GI#7TS system. A TSYTRONIZ 
4081 computer is already present within the Mechanical 
Engineering Department and could te used as an intelligent 
Perminal. That is, it would be possible to operate with 
Some of the GIFTS modules on a host computer such ae the 
PDP-11 with the smaller modules being used independently 
er tac 4081, 

Of course, when the new mainframe replaces the currently 
used IBM 360/67 in FY 1981, a worthwhile project would be 
eeminscell GIFTS on it. 

In addition, it 1s recommended that the interface pro- 
eam tor the SAP4 system, which is currently available ai 
meee be Obtained from 1G, University oi Arizona, in order 


omer tone SAP4 and GIFYS can be "tied tosether." 





10 1d 
WYND 
WYN] 

NY 


Stavss it Sct eto 
YyILYVNO 

bOTYD 

ie 

bWD 

A139 


Sou e7 
Sf 
SNI IdWO9 


ZS" | 
éld 
JuVo 


JLV1d YO} YOrsoQuel1uy wosBoug - | eunB14 


HANRAHAN A HAM HAM A 2 5b 2H 


yes 
Sy 
bib ¢ 
bz 
o.oo 
917 
G22 < 
te 
SNIWS 


“pib' io bib | 
c9 

= 
‘9‘°9Q 


Tr 
HAANAHARAHRANRARAMAR ADR ARAHAMAMRAMAM A 


05 
z 
2. 
Cc 
re 
t 
INIOd» 


(9 

t 

IS HLS 
| 
TIILSW 
O31vV3yN9 INI 38 31V1d 8OF 
J1ViId 

SWVYN SOL JdAl 


cO S 'Y3A WYNNE 


47 











Ore: Sidi 
B8-INV-S2 


J3iV 1d +‘980C 


19-3000 
_10- 30000 


08+3200 








20+ 3IGOO 
18-3800 


SLIWIT LOId 


O2+3000 | 
~LSTO ONIASIA 


BOI 0 0 


YIQ ASIA 


SON L114 
“SON Y3SN 








@ 

Q 

9 A 
_10-3000'0_* 

9 

B 


indu] 


ILV1d 


jO UOT IOLUEGSEJY, S1419 


1300W 


Z eunbry 





t 
! 
¢ 
® 
‘ 


> 





JLV1d-80f Syuno1vu0e) ssauig jO VOTICI1UaSesY $1419 - ¢ B4NGBTY 






OGb bs cl 
88-INV-Fz 
3iV1d ‘gor 
i9-3000 BS 
18-3900 '8 : 
00+3000'9 , 
19-3080 @ 


ee ee 


Q0+3000 9 
18-3000 
SIIWI1 101d 


B2+3000 1 
“LSTQ ONIASIA 


001 0 0 
~-YlIG ASIA 


4-300 $ (3 100TH) S43ASS3Y1S ONV 1430 ‘eee S 
x ae 


A 2 ; i 
: A, 












T3G0W 






18-3052 0 
19-3005 
1@-38S2 
19-3860 
1@-38S2° 
16-328S 
1@-38S2° 
18-3000" 
1@-30S24 
1@-320S 
1@-38S2° 
18-3800" 
1@-38SZ° 
[@-380S ° 
1@-3@S2° 
[Q@-38289 
1@-38SL 
1@-340@8S 
10-30S2 


19-3052 aii 


SYNOLNOD SS3MLS 4 — 1s rarer muira™ 


oe 





NNNNMMMM ere eMNMNNNOUWOWH 
<“<OBV0OWLOTH "xYX IT ZOaeorunr 





49 





4LV Id‘ 8O0r 


SL4I9D 4Q paltoesy satty yo Buristq - 4» aunbry 


wo 


at 


—_ 


acl 


cl 


Gl 


cl 


acl 
oO 


cl 


Jen 


| 
Cl 


ct 


cl 


SJ114a GI NI SWYOO018 “B9t7 Zit JO 


O8-INV-Ze 
QO8-INV-Sce 
O8-SNV-E 
DOI a2 
O8-INV-Fe 


OS- INV ZC.- 


YES HIV sec 
QO8-INV-Ze 
OS-Silveze 
OS8-INV sc 
Q8-ORV-&c 
O8-ShV-&e 
O8-INV-Z 
G8-INV-Ze 
O8-INV-Ze 
Oe-INV 22 


°™) 


° aT 


. -O®d : 5 : ' . . 
~——OK— He RKR-—-NOOUNR 


Lin St 
Ci°@2)'FdO AYOLIIYIA 


WiGl 

If yLlS Blvd 
I. SNO 3L1V Id 
lf INO 3LV1d 
I“ ]Q17 3LV1d 
l\S4iS 3LY 1d 
\§ AGS 31V1d 
($Q03 3LY 1d 
l\§S017 3LY¥%d 
I! YVd JLVvid 
1‘OQyNoSD 3LV1d 
(¢NI TV 3Lv¥ 1d 
t{ 173 3LV1d 
IS Sld 31V 1d 
I\SSHL 31V 0d 
[LVN 3L1V%d 
If T143° 31V1d 
98-9NV-E2 


IW/* 31V1d did< 


50 





100 wwInNg 3° Buristy - g¢ eunBry 


SV SiislS aloe 


81/81 L319-10d IVI ES I/WRINE*K YLI5° 
GV/S1IsalI-AVOdNI SI/WNINE* YLIF- 
(CW IW) *-819-9A 10d‘ SI/WWINEK Y194° 


81/8 1L4l9-LISL Yd: LIFOUd NLINS- 


GIVLIIO-3NI ISHN WYVdSN' WYVdeW JYVIW LNIOdN! LdYNI9 


S1/81 IL4d19-I3SWIE° 
§1/8I 1L4IO-WNEANI ' WENN S| 


-8SSV 19‘ WS1370: 41d090° 1V¥9 71390: 1dWIG* 3W11d9: SOdWOd : 
1/1 11419-1bO1N9: 1SOLYN9 110149: Y1d090:y1dGdv: 


d IdWd ‘WONVLS: TLVW'AL13917 SSHL NIDYSW- INIT NI euv’ 
1/81 ILAIO-HOLIAS d 13H: WEn0d : 
81/81 11519-91d187 WELOI1d: J1IVIS: 


GV/ET WLSF9-O1Y9d* LdILNO: JINW: 9901: LdONI- bOTYD 


Y¥9* LO1Y¥9* 609049: £09099: 8019 +&3SN39° £3SN39-SOINII: 


1S -SGOLSY‘ SNVYVd: CWVYVd: 3IN3I NI IdW9: DYVI' SN IN39° 
SI/B11LATI-WEdOLS  'WELINI : 


B/W INg* 


B/W INE* 
B1/WY INE* 
GI/WY ING * 


GI/WY INE * 
B1/WH INE * 


S/W INE 
SI/WYWINEG* 
BI/WY INE* 
S1/WWING*x 


S/W INE* 


SU/WH INE * 
S1/WHINE* 


VW4dG? LIVAL:NIS350:NdDNIV:' 81/81 11319 


919-81 IW-19017:91N39:3NI 130: NIVW 


‘8 1/WN1NG 


OWE ASSOC ASH! 0 Sabah Oe 2S aa Vv.) Shiv 


ONS - 

7a 

‘cW 

"TW 

‘W 

aio) a) 

Gl/ 

eos °y 

eee) ll ak 

Seda = 

Si7aq ilar 

YLI40 TH 

a ae 9 

81i9-uY 

a4" ‘J 

YylLIsd ‘3 

YLI5- ml 

a is Go 

2G | 

YLI4 12 

919-4N!I 

el Js °g 

a) se 

YLIJs- ‘91 IW 

|G Fe “NIWW 
LO00a © 


o1 





OW)'SS15I9 3O Guriss4 
S1319 ONIQUING BAOO ‘IL Oua 


S$20348 ou 
2NVYeLe GYL 
St 
IN] dda By 
WIL 
rae BHP yo turserre ¢ 00 ura 8 
gatty 30 Gurisin- ¢ emOry 2B 

@iNdex3 O03 { . snveuLa_8¥1 

9S' 10 871103 
bO' 10 179534 BT 
29° 100 $3034 sanso aul 
Z2S' 100 J4ILS | st 
SS' 100 SS3N1S wIC10 Syl 
£8 28 25555 at 
1S! 70 SENS So een 
sot 100 W207 © inve eyL 
bt) W307 eS! 100 W1103 Wil 
eons) S95 30 aS° 100 1330 Wil033 yl 
[t'OH) ROJzg «OCC 0 BING BAIL 
bi GHD TON es) 100 hog wOI309 ay! 
21° OW) WL103 $5 30 1090 IIL 
82° OW) sue 25° WU HO. gyane3 ay 
Si' CH" 1 19S34 1. Q@710 HY He MYL 
ti‘ G49 1330 1870 1 WS 33 11S34u3_ awl 
¢1'Ou) ;awne = =s=CsfCF 1@10 KLIG3 ae 
O2' OD WHYS i860 €711!03 14208 98YL 
ttS QHD SS1419 1.870 S903 WIL 
tt' QW S3034 18a 43115 WYINSS AL 
b1'QWD CNVYl iano +430 WIL 
t1' OH) NGIS3y 1.870 SS3MLS 441158 8Y1 
bt° CHD LNIUd 1'@to SNYYL WIL 
tS GAD WSAYS "e@0 WI0T giymwgea ey 
Si' Ow a1L103 1 830 $9430 SASL 
it OHWO SS3MI1S 18910 SENS AGIs3ue Syl 
1i' GHD HILO 189701 INe Sai 
tt' QHD SNVaLe 1' 870 WOI30 ee . WBAVSO SYL 
1t' QD INVaL i* 910 wid WI 
1t' QHD SENS 1 Bx800 281 13 6111039 ay! 

ti 3411S 

san SS3Y1S3 BYL 


Sistd ONIGIUNG *11 OYE 


Q ewndSi4 


a2 





PeeenOl A 


ees ee ree Te 
Deoomee ON Of GI ATS WODULAS 


mobs GayisRATTON AND SDI@TINCG 

BU LK 

LULKIT is an automated tnree dimensional plate and shell 
miecel zenerator. it is suitable for large continuous 
structure that can be easily modeled ov repetitious senera- 
muon Of points and elements. 

BL Tl 

#DI THM 1s designed to update and correct BULKM models, 
although it can be used to generate simple models and ones 
meerwcomplex ror BULKI, 

DukCS 

DEYCS acceous information rezarding external and dependent 
boundary nodes in a constrained substructure. 

Burks! ? 

BULKS 1S a tnree dimensional solid model generator. One 
may asx for the display of the edges, and may add and dis- 


play selected point and element slices. 


2 ct * ane, 7. oO — rm + 
MicwaecsctrrMpylOns Aere are Laken Irom the "CIFTS User's 
Manual." 


1 ze Rees tin . | 

P2UIKS, as O01 the date of this writing, 15 not vet 
mmeemenyed On the PDP-11. This is primarily due to its 
size. 


or) 
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mer) AnD SOUNDAR? CONDITION 


Ieee meee 


Gener ATION, DISPLAY AND BDITING 





eu LAr 
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EULKF 18 intended co allow only those freedoms which 
a model can support, thereby relieving the user of the 
necessity of supressing all superfluous freedoms by hand. 

PULKLB is a bulk load and coundary condition generator 
desimmed to apply load to models gen erated with PULZM. I+ 
ieweebe used to apply distributed line and surface loads 
and masses, pr ed displacements along lines and surfaces 
and inertial loads. Temperatures may also be avplied to 
lines and surfaces. 

por Ls 

BDITLE 1s a display and edit routine intended to provide 
local modification capability to loads and boundary condi- 
meets applied by BULKEB. It may also be used to generate 
Simple loading on models, or loading on models not senerated 
with BULLI. Temperatures may also be applied to elements. 
Aiter Dari has been run, the thermal and combined loads may 
be examined. 

roaps ‘4 

LOADS is a load and poundary condition generator for 
seta models, Loads may be distributed on lines or 


ee 


ey of Q lame . . , 
MvDo,ees OL “ne date Of this writing, is not yet 
mierementved On the PDP-11. This is primarily due to size. 
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Surfaces. loeds and boundary conditions may be displayed 


See Doint Slices. 


GaNERAL PURPOS™ CO:mPUTATIONAL 


Mo RESULT DISPLAY mODULS 








OPTI M4 

Se as 2 cand width opvimizgation program. Altnough 
GIFTS is desizned to handle problems witnout size or band- 
Mme restricvions, it 1S very important tnat the proolem 
De Optimized ocefore the solution procedes. xperience has 
Mew tlav rus times can be reduced oy @ factor of two to 
Meaeit tne procedure is used. OP@ITi may be called several 
times in a row, until the dest node numbering scheme has been 


acnieved. 





pilf=? performs computation of the stifiness matrices and 


wesenoles tiem into the master stifiness matrix. 


PreOr antroduces Kinematic boundary conditions, and 
@ecomposes tnat stiffness matrix by tne Cnolesky method. 
hah alice 
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2#J, Computes the deflections from the current loading 


S, 


Conditions and the decomposed stiffness matrix. If tempera-~ 


tures are present, thermal forces will be calculated and 


meg@eo, lO tne current applied loads before solution. 


Dp 





opased on 





Ps ooecOupulLes une ele vent Stresses 


@eriections. 
It has many 





ASSULT 

aAuSULT displays deflections and stresses 
Options that may be used, at tne discretion of the user, 
momuronstorm the resulvs for optimum comprehension. 


ATION PACKAGE 


TIBR 


Mee GlelsS NATURAL VIBA 
AUTOL 

tO fenerate starting loads 

modes of 


- 
_ 


moh 1s Ordinarily used 
Seemgne SUCSDaCe iteration to compute natural 


bly 


rao S55 10N. 
to determine 





SO 
5USS performs a single suospace iteration 
the model's natural modes lt must te repeated as man: 
reence to the desired 


times as necessary to obtain convergence 


Eeece lv. 
Sees PTS TRANSIENT RESPOUSE PACKAC 
fee CT INC GRATION) 
ee | 
iL . al a 7 3 ee 
cransient response model imme- 


imac tO be run on a 
mou sced LOS eeCis y 


rea AN 


dglavely after stiffness assembly ne 
GQ in tne integraticn process 


vne time step to be used 





SAY 
MRAY2Z 1S run atter TRAN? and DiCOM. It computes the 


eisolacement matrix for time Tf. 


ra 


Pe tieeveinvalims ene plovs histograms of the displace- 
memes OL up to four diiferent freedoms. 


GIFTS COUSTPATNED SUBSTRUCTURIN 


emer is) A Ot cat 
ees fo NT ey 
i a 


BRaCS 

Before a COSUB module may be used in a master analysis 
fee tb MUS. De preceded by program ReDCS to form a reduced 
Beb@iness Matrix and a reduced load matrix (if there are any 


Weeds associated with the COSUB). 
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LIS? OF GIFTS EA > 


Mees User 'S RePeRenCs MANUAL 
"Gonteins complete and detailed description of all 
GI?T?™S commands and computational orocedures. ey 


{t is meant 
meme source Of information for the experienced user." 


a eT a Sings et Rona ce ona 
GIs S = nS Peat Una 


ucontains det st information on the code, data base 


and program structur Userul oe those undertaking vro- 
gram conversion or crt 


Though there is a zreat deal of detail concerning the 


UDE and program structure (for the ECLIPSE Computer), there 


io really insufficient inrormation to get started in a 


Meresren COnversion or enhancement." There are several - 


memmoeand acronyis which are undefined in the description 


wnere knowledge of the otner manuals are essential for under- 


mee. usezul tO néw users, and to exercise the system 
Pome new installation, or check out &2 new version of the 
progrénm on an Pate oe Moveltaulon =. . Tutorial . °. 
Solved isxamples," 


This manual is excellent for tne intended purposes. 


Peyone Seriously intending to use the system should spend 


several nours with this manual and the computer. 


A 
4 
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Remarks in quotation marks are taken directly 
0 


os on Sa FL a = nies) (Mae colt © 
pezes GPRIM-1-3 & 4 from the GIFTS Primer. 


1G) 
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GIFTS INSTALLATION MANUAL 


"Designed to help those attempting to install the 
MeOolrem OM chelr OWN System. Describes imolementavion 
and test procedures." 


eon 


This manuel, as or this writing, 1s not implemented. 
1] is hoped that with respect to the PoDP-11, this thesis 
peoviaces Some of the intormation needed. 
GIFTS THEORETICAL MANUAL 


nWontains mathematical fundamentals and algoritaoms 
underlying mesh generation, element characteristics and 
Seluvion procedures. Of use to those wisning to assess 
Gae properties Of the mathematical model used, or modify 
mae prosram," 


GIFTS MODELLING GUID# 


Whimed at the program user. Discusses practical 
aspects or finive element modelling in general and pays 
particular attention to elements and procedures imple- 
mented in the GIFTS system." 


Not implemented as of this writing. 
GIPfTS POCKET MANUAL 


WAaendy DOCket—Size reference manual containing 
Memole ve, Duc terse, Summary Of Information in the GIrg@s 
Users Reference lianual. Used mainly as @ quicx« reference 
Memual tO be used while working on a terminal Dy the 


experienced user." 


“ripnasize experienced! 
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Soe A DD 
Seve oemoeoowOn BLIGH SL ESOR 


Pee se vowilg. 25 2 listing from am actual run with 
SITESOR. It has been annotated to indicate what actually 
Mmemeoing On and the reasons for tne various steps. 

The 2UinDo.Crip file executes this entire process 
Nautomatically" with tne exception that the FIULSR2 ver- 
fem Of FILLSOR is needed as well as the STUF?S.TSK file 
(which generates the answers to the FILSOR questions 
asked celow). =UIILDT, of course, also reads the necessary 


Bees from magnetic tape. 
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Pris 


DIRECTORY OP3 (168,53) (1) 
3Q-AUG-80- 15:46 

OPTIM.COL 547 1 3Q-AUC-82 
FILSOR. TSK 2 S| C 3@8-AUG-82 
OPTIM.NEW,! S3. 3Q-AUG-82 
OPTIM.CMD 510 1. . 30-AUGC-82 
CIFTLIB OLB;! S92. C 38-AUG-82 


TOTAL OF 698./698. BLOCKS IN S FILES 


>RUN FILSOR 
K*XXFILE SORTER*Xx 


“/TR: NONE” SWITCH DESIRED FOR COMPILE?CY 
TYPE IN NAME OF FILE INCLUDING EXTENSION: 
TT36 -- STOP 

>F4P eLIe (3) 

>PIP *.OBJ/LI (4) 
DIRECTORY OP3:[160,S$3) 

38-AUC-80 15:48 

OPTIM OBJ ,! 1 3Q-AUC-82 
BAND.OBJ ;1 6 | 3Q-AUC-82 
INOPT .OBJ 51 S 3Q-AUC-82 
OPT OBJ ,1 12. 3Q0-AUG-82 
SWAP OBJ ;1 3 30-AUC-82 
TEROPT .OBJ 1 14. 30-AUC-82 


Looemen oo 4/50.) BLOCKS [IN G. FILES 


(6) 
(7) 


>LBR LI/CR:39 :6.:6 .OBJ 
>OSTUFF 

>LBR LI/IN=OPTIM 

>LBR LI/IN=BAND 

>LBR LI/IN=INOPT 

>LBR LI/IN-OPT 

>LBR LI/IN=SWAP 

>LBR L1/IN-TEROPT 

>@ <EOF > 

>PIP OPTIM.OLB-L1 .OLB/RE 8} 
>TKB @OPTIM 7 


ON 
LO 


33 
: $3 
1.33 
15.33 
Loo 


1S 


(2) 


OR NJ-N 
OPTIM NEW 


1S: 
1S 
1S: 
io 
1S: 47 
15:47 


(5) 


46 
47 
a7 





>PIP/LI 


OIRECTORY OP3-(160,53) 


38-AUG-80 15:91 


STUFF .CMO ,j!1 
OPTIM.ODL »47 
LI8.CMO ,;!1 
FILSOR. TSK ,2 
OPTIM.NEW,1 
OPTIM.FIN,I 
OPTIM CMD 5,18 
BAND FITN,;! 
INOPT .F ITN 51 
OPT .FTN 5! 
SWAP .FIN,1] 

’ JEROPT.FIN,! 
OPTIM.OBJ ;1 
BANO.OBJ 51 
INOPT .OBJ 31 
OPT .OBJ ,;1 
SWAP OBJ ,;1 
TEROPT .OBJ ;1 
CIFITLIB .OLB ;! 
OPTIM.OLB ,! 
OPTIM.TSK ,!] 
OPTIM.STB,1 


C=. . 


@-: 


8S - 


Se 
Wa’ 
$92. 
48. 
209 . 
6. 


C 
E 


(10) 


38-AUC-80 
38-AUC-80 
30-AUC-80 
30-AUC-80 
3Q-AUG-80 
$0-AUG-80 
30-AUG-80 
30-AUC-80 
$0-AUG-80 
38-AUG-82 
30-AUG-82 
$8-AUG-80 
3$0-AUC-80 
3$8-AUG-80 
30-AUG-82 
350-AUG-80 
38-AUG-8@ 
$@-AUG-80 
3Q0-AUG- 82 
$0-AUC-80 
$0-AUG-80 
30-AUG-88 


TOTAL OF 18646. /1086. BLOCKS IN 22. FILES 


>PIP x FIN,*/DE 
>PIP x.0OBJ ,*/DE 

>PIP x CMD ,x/DE 

>PIP x OOL ,x/OE 

>PIP x.OLB,x/DE 

>PIP FILSOR. TSK ,*/DE 
>PIP OPTIM NEW ,*x/DE& 
>PIP/LI 


(41) 


| (12) 
OIRECTORY DP3:(€168,53) 
38-AUG-82 15:52 


C 30-AUG-89 15:49 
$@-AUC-898 15:51 


TOTAL OF-21S./219. BLOCKS IN 2. FILES 


OPTIM TSK 51 209. 
OPTIM STB 41 6. 
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(1) The first thing done is a "PIP/ZI" which lists all 

tiles in the directory. In tnis case, tne response indicates 
Giat we're in directory 160,55. “he files listed are all 

tne riles needed to build OP@TLM. IF ResuLT or BULELB were 
peing built, then GLI82 would replace GIrTLIB as the GIrTs 
eoesoocm'’ liorary. Also, as @ means of difrerentiatinge the 
PULKLES and RESULT module libraries (see section IV.D) these 
Perarics ere arbitrarily referred to, in the command files, 
es oUiLKLiand 2sSUL1, respectively. 

(2) YILSOR is executed. It responds by askinz two questions 
cefore proceeding. 

(3) The sorted program/subroutines are compiled sevarately 
using the command file: LI=:7D (which was generated dy 
Gioon (see listing in item (10) below)). If an error were 
senerated during compile, the compiler would indicate which 
subroutine had the error(s). This would not, however, 


4 


maw tc une further completion of compilation. 


ae 
1 


fee this is a listing of the "Object" files generated by 


ae o4t? OLLB command. 


(D 


Meee iote that 39 blocks in six files were generated. These 
M@eemoets are Critical in that they are used to create a 
liorary ii eo mea S be p., 

Soomeucing the “LBR" utility, a library "L1.0LB" is created. 
Meee ccimal points ere parts of the simtax in this command 


Semeoee OM1SSLOn OF them indicates octal numbers. Whe name 


a 





Poteet 7o7 


(Tt 


tps used Only oecause the 'S2UL8r. 7D" fil 
MMtoee is LooIae, arbitrarily, tor 2 object liorary called 
id. 

Meee licrary L1.0L23 is "stuffed! In tne case of this 
Seminend tile, each commanc is sudsequently listed until 

and CEOF) is encountered. In this example, six object 
modules nave been inserted into library 11.018. 

(3) Using PIP, the litrary L1.0LB is renamed: OPTIIi.OL3. 
Mies 1S tie liorary name Wien Wein Oceused Cy OFT iy. OM 
when taskbuilding OPTIN, 

mpeeoPTiv is finally "taskbuilt. " 

(10) A listing of the files which heve been generated 
Wiete building the executable module, OPTIM.TSE, and the 
symbol tadle file, OTPII’.STB. Note that tne sum of the 
Spece taxen up oy the files is over 1000 blocks. 

(11) Eousekeeping. Those files unnecessary to the execu- 
tion of the OPTIM module are deleted by tne seven PIP 
directives shown. 

(i2) A listing of what remains: the two files necessary 


tO execute optimization. 
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Same Sd/ x44 
=5d/ Kia 
2 igisSu/ » Id 


i 
“ 
ca 


iit itr cle 
G7 ON toils Go a 
Oe Ey lhl 
iC ies nee ‘i oeery ON al 
CU pai coral ee Hees oad wll 
Guy iad CUG ll eee eae ls 
UG/ Gea tall) (Utena, on 
Uy tu £ Ue = bo oye 
WU) dae 8 iG. = (ley oe 
vwid/-Aoa°> * dld 
Wo foie be sada = eee ce 
UOJ 1S eee FY iooeh 
Ub ess wae. Ls tue LhleSu/ XI 
UU iow eas ls L Gu) iii uy sa 
c ULUOU" Sativa ds 
eS eel Game oe 
Ue WG) eee ae 
PJU UVa cod Ue iO LON a LW aa dy een el ones 
UeeU a. = 51 (melee 
Ce ealon, V SHC GAS sain eSmiie® 45 
CCC GULOei geod eel lee 
GILG Sad wi Cid, Sie cine oe 


“ 
ce 


OL Od C2 ol 
os 
i 
‘ 
! 


oe 


q 


ete et em 
x 


ts 


wool swale 3. leave eA eee ares kU 





J a aor 


~~ 
i 
. 


U 





4 KiUwdday 





tou poe 
ae eral 
7 -: 

flan). | 


’ 
ak ba.a hu 


au 


Puls 


WW /¥*G 


Wacent 72 


thy 
dt 


3U/* 


nee 
Meals 


1A Tis alo 


LR 


~ 
— 


SS 
HU / * 
sus 


eG 
G/* Fu 
es 
iG /* 
a 1O°¢ 


gee oO 


es 


dtd 
ula 
dld 
dd] 
CL dt i ul 
Sve’ *® dld 
eividiel ak -ONaA 
Jd= [lad UV 
UG a 8 eed) 
aati 
GIy aid 
cele 1G ati | 


ere ies ae ae be 


ae ed td 
cuvldli i.fid 
Gio tls iii 
Cul al ene 
Cereals 
Cole baat 
el 

2 eppinioe cae 
iol “ee eee aa 
(dU 7 Fic bed 
silo’ * old 
Pale eect 
Sar a, 
Gib dtig 
SUO/T I iG 
Gus Wile ee tee 
Casal tvale 
Gera lad 
Geo Wie 
Geo lolaoay hi 


Sass ate 
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JU/¥* °C CU dla 

Bis Qed eit 

Sa/o (O° Tien ie nce 
Henle > 

Gi le Gis 


an 


Pus UO? OUT? *Uie?do/t1 ue 
CUSTId alt 
ava 


GUS ai ict lial lac eee 
Bile ee 


[07% i ees eal 

3d/*euri° ail did 

aG/¥**(so°* did 

Sd/*titla*’* did 

P/O) 1 l]6 10 Aloe lie ec 
S4NLSO 

Gio dtd 

Pod: UCTS UbT? CU aic/ Lied 
Cue Pie! TAL fe 

See 

CU / iy 1 ae Weel sc eae lies 
al pone becalta 

30/¥* Gao sdiils ald 

CUP tein oie Ic 


ey ee feos 

4U/* 44° * 

ju/d to’ Ts 10° Ssauas 
apeet e 

bib dtd 

Gi GUL Ou bs UCC iy elec 


-cene 
Cz 


By 
CuS did lft 
a 

GU /iigid Ce tke Sa ol 
Salty cate 4401S a 


WS 





S34U/6 (O° TL 1=81G° ladadnl ole 

J ylese 

Hille) did 

Po OCT Get. Ut bey tern 


oat caesar ; 1X 
Guo!) ean 


ta 
G7 ivy Wea Le ee eee 
3U/* 4 ail * ald 


57 © ye ies Caled 
ju/*ed pede Galea) sch tue 
sd /* (dO * aid 
abe ple gld 
ay NL "ea did ddd 
4a) LSv 
Giles dis 
le BULL: CUP. US 7 lean 
cuvlld ile 


Wd 

UNA tne shee ait ul a Gomesmnle percep ame 
ect sian’ *« did 

A/a llneomaclecl 

fe aaa gid 

1G/*-fd0°* did 


sU/* Sls? * did 

SYU/9 10 Te 8 10 2 es eee 
JIJNLSY 

Oe Pei 

F200 0: GL: 202 ey eles 
Cas il [cheer 


abd 

UU insia da bi Se Pe ei ye lel 
sU/e Sidi’ * old 

WO/* Gd AdILS old 

$U/¥ tuna oll ald 





Crip dt 
Paes oes, CO eee) 7 leer 


cus lls file 


see ad 

OU iisitn oll ser ae ey et 
3U/* sido *® did 

a /* es Sah3hS dld 

JU/*- Guo ult dite 

30/* ould * ald 


20/#*5PGO°* did 
JU S490 TlSd 0 eos acl 
SSNLSU 
ay dt 
PuGs "use *UuUGs se S1u0/i ad | 
( ce minre 
elk 
SUS als BUSS ieee ae 7 ee 
30/* sab * did 
HU/* udO°adnNLS did 
Benenden did 
Lh ee pee ¥ ald 
ew * ald 
jd/dAIO° Tu lu’ ThHisdu ddd 
45 LSU 
Gdlhw dtd 
FoU2 UCT 2° OUT? Sle tua/TI ud 
Cio hive 
iy ee 
UG/iUN°LWNSSa T°C? $itleSu/ 4d 
o/h uld 
SUS ean beet 6 
30/* 5 dvl3° 4 | dld 
3Od/*sijLdee« did 
a *¥ ddd 


—_ 
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é 


Gao Tein ae 


ha leee 

GUsiwali See Loe Soren) ee hal 
$O/* had? * ald 

aly * hg ome ocala 

my ere) ately scl tl 

aU/**).a5°* did 

jSU/* spGO°* ddd 

de 10" F161 WG 


Jas 


MiutOG2°UGtUU/TT Ua 
G 


C7 i ais IV OG ect ee tt 
su/* Noe did 
SU/* O° agaisS dd 
H/o reo tl. dtd 
30/* ouig’* did 
2U/*F( U0" * did 
oe GO Place ae eal 
S5dNLS0 
Glu dia 
Poet Gs 3b. Eilean 
ea lis biel 
Sin wee 
UG/iidth  SUASU T°U? tane50/ Xtd 
cy Sige eee? cline) 
50/**Gi0° 350s did 
SS arm Gld 
3U/¥ ead *® dled 
jus did 
mice A i oh hee een eek 
44 LSC 





Cyan Sol igre te | 
/, 4 
i 


SOs ei aw * did 

VU ego StS Sand tic 
UME SU fl ecelia 

ju/* PUO ee did 

an ee: lene 

ad/vid’T l=gGiv’utbaoeU otd 
Hl Ce oie 

dilu dvd 


e 


Cas eels boda 
By iee 
We Foetie sen Tcl Oiled cece nae) ence! 
sU/* fn’ *® did 
ay © eli elena 
au / +: me oh 1 ale 
2d/**i.44d°* ddd 
4 


tuf/*ePdG°* ald 

guy alte flo lO See a be 
eS) 

Sl el 

1G ape G ee later el 
Che nh cies 

elas 

Us Slav el eo meee ie ee eal 
aG/**hisii’ * did 

ny ee Ui" sds uld 
4$G/¥*dh.9° G11 did 


ju /* 2 P50 ¥ ald 

SU/e sito cad 
sd/9 10° Tle 6 102s ase ci 
JnfliLSe 

fel alive 

jini ieee cl) / Tale 
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J0/**  luG** gid 

30 /*#* GD’ * ald 

Sd/¥25ts0°* did 

65 ta 106 

1G/ eeu era td 

GO eee ea td 

Cd/gni Sola Db C20) Vibes enle 
AS 3 Mild 

GAN Sih) OG es eae ee tee 
3G/*-ngn’ +s did 

wo UO sitll, Olena cm ob Tela 

EU Go tree tela eae Ice scetal 
Ce ON) ite Cae = ae eect tT 
GE? U9/i ti WLS IL dtta 
Ge CO aii) cot lite ty nae el te! 

Gre wo 7 dealer oC) tres ant eile Ged 
OCG Oy pie erie oh once 


UU/iisi dhvod cue a eaepeley. 


Uincite Ursin ounces 
1" ent en sears 4 ¢ +o ® eae dee 
nya ae! Liv gu UG j= oud 
1 hare *-4 e- 3 2 -- 0; e ’ s 4 
Sf aa ig ea L US e unK OU 
, f e ot i -- @ ee e reas 
Ud /ivtin aio L UG eS ey 


yy ine Hulesu Oe iS oy. 
\/ 


alles 
a bo 
is lls 
nls 
le 
rae 


WU meee lw | be cmes ene iy) ae tt 
J/*s Ui" Tala. 2 We 

s/* GO GT ddd 

aJd/+* ‘uda’ ¥ ola 

ly fot eel We 

des ee SJUGdu did 
SLNLSU 


d1i1u 
js cibss uly ia enn muy ata 
Gul Libel 


dts 
Une 
ala 
Shit 
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iit 


SLUG" 


, Ore 
aoe | eral, 
ae Oe ae alone late 
WW ole 7) eat Vv ad 


bs t “p 8 = 7. { , f : Se 
poll Smee. | iden le jee 1S xleeall, <i aa ieliiclan eO ime) LO 


teen wipee 


ol 





Seen b 
SSS _ SSS ee 





mac Toltewine are lisciness of the contents of the 
tapes needed by ZSUILD?T.CMD to cuild GI?%S., Though all 
tie tiles could rave fit on one tape, the method of dividing 
Maem was USe€d tO Maxe the reading process more efficient. 


eneral, the source listings are on MTO: (MP:) and the 


in 


C3 


fee Url and existing YSk files are on T!l:. 


Mone files were created under the FLX utility of RSXN-i11i! 


mers fTormat. 





ESR ngaets 








nial. 





DIRECTORY 
O1-SEF-8O 


LIBR1.NEW 
LIBR2.NEW 
LIERS.NEW 
LIRR4A.NEW 
LIBRS. PIF 
BULKLE.NEW 
BRULKM.NEW 
EDITM.NEW 
BULKF .NEW 
EDITLE.NEW 
STIFF .NEW 
DECOM.NEW 
STRESS.NEW 
AUTOL.NEW 
RESULT .NEW 
TRANI. NEW 
TRAN2 NEW 
REDICS. tlew 
LOCAL .NEW 
SAVER .NEW 
RESIOU.NEW 
PRINT.NEW 
TEST «NEW 
BULKS.NEW 
LOADS .NIEW 
OF TIM.NEW 
DEFL.NEW 
TRANS .NEW 
DEFCS.NEW 
TEST2.NEW 
TSTFLT.NEW 
SUBS.NEW 


MTOSC20213 


Poo 
172s 
172% 
260. 
166. 
3351. 
J77-6 
449. 
20. 
2636 
144. 
23. 
22? 
26. 
w44, 
24, 
26. 
104. 
120. 
8. 
20. 


20, 


2. 


546. 
sul. 


K+ 
Wee 


11s. 
91. 
152. 
3. 
Ge 


em 
ayer 


01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-30 
01-SEF'-30 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-go 
01-SEF-80 
01-SEF-&O 
01-SEF-80 
01-SEF-90 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-30 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-80 
01-SEF-8o 
01-SEF-80 
01-SEF-80 
01-SEF'-80 


TOTAL OF 5533. BLOCKS IN 32. FILES 
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Aiton wha 


DIRECTORY 
O1~-SEF-80 


FILSK2.TSK 
EST.TSK 
STUFFE.TSIN 
BUILIN.CMD 
BUILIIT.CMI 
SS) .Ghi 
STIFF.CMi 
SURS.CHM2 
TRAN1I.CMI 
TRANS.CMI 
OPTIM.CMII 
STRESS.CMI 
ENITLE.CMI 
SAVEK.CMI 
PRINT.CMI 
RESIOU.CMI 
TRAN2. CMI 
REDCS.CMIi 
GIFTSS.CMI 
RULKM.CMD 
BULKLE.CMI 
TEFL . CMI 
RESULT.CMI 
BULKF.CMII 
EDITM.CMI 
AUTOL.CMI 
DECOM. CMI 
DEFCS.CMI 
LOCAL.CMI 
BUILOU. CMI 
DNECOM.OUL 
OFTIM.OUL 
BULKM.ODL 
BULKLE.ODUL 
DEFL.ODL 
ErITM.O0L 
LOCAL .OUDL 
SUBKS.O0IL 
DEFCS.ODIL 
TRANS.OUL 


-STRESS.OL 


STIFF.O0L 
REDCS.OUL 
RESULT.ODL 
ENITLS. ODL, 
GIFTSS. INF 
EST.FTN 
FILSOR.FTN 
FILSR2.FTN 
STUFFE.FTN 
FILSOR.TSK 


TOTAL OF 


20. 


MT13C2091) 


ee 


34. 


41 
9. 


° 


10. 


1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 


197, 


we 
kan @ 


21. 


13. 


&- 


v1. 


BLOCKS IN Sl. 
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O1=SEr—SO 
01-SEF-80 
O1-SEP=—S0 
01-SEF-80 
O1-SEF=—80 
O1=-SEF—SO 
01-SEF-80 
01-SEF-80 
O01 SE eGo 
0O1~-SEF-80 
01-SEF-8O 
O1T-SEF-80 
01-SEF-80 
O1-SEF-80 
O1=+SEP-30 
O1-SEFP-80 
91 -SEF=so 
O1-SEF=—Ss0 
O1—SEF-=80 
01~SEF-80 
O1-SEF—80 
O1-SEF'-80 
O1-SEF-80 
01-SEF-80 
01-SEP-80 
O1-SEF-80 
O1=SEF=S0 
O1-SEFP<-SO 
01-SEF-80 
01-SEP-80 
01-SEF-80 
01-SEF-8O0 
01-SEP-80 
O1-—SEF-—s0 
OT-SEF-—SO 
01-SEF'-80 
01-SEF-80 
OT -=SEF=S0 
O1—=SEr=80 
O1-SEF-G8O 
OT=SEF-SO 
Ol—SiEr=30 
O01-SEF-80 
01-SEF-80 
01-SEF-80 
O1-SEF=b0 
O2-SEF—s0 
01~SEF-S0 
01-SEP-80 
01-SEF-80 
01-SEF-80 
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